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The causes of tree damage by gas 

leaks are well-established



Decades of research have 

established the link between gas 

leaks and tree damage

O2 ↓ and CO2 ↑ in gassed soils



Decades of research have 

established the link between gas 

leaks and tree damage

- Excellent short summary of research
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The Science in a Nutshell

The Physics: 

- Gas displaces oxygen

- Gas dessicates soil

The Chemistry:

- Root metabolism inhibited by low oxygen

CH2O + O2 -> CO2 + H2O + Energy

- Methane oxidation by microbes 

CH4 + 2O2 -> CO2 + 2H2O + Energy 



From Kramer & Boyer 1995



Typical Root 

Growth Impacts

https://www.fs.fed.us/psw/publications

/documents/psw_gtr126/psw_gtr126_

05_costello.pdf

https://www.fs.fed.us/psw/publications/documents/psw_gtr126/psw_gtr126_05_costello.pdf


Newton, MA 

Data: Bob Ackley, Gas Safety, USA



Schollaert et al. 2020

- Dead/dying trees 30X more likely to have gas in root zone

- Dead/dying trees had less average oxygen in root zone

https://reader.elsevier.com/reader/sd/pii/S0269749119376717?token=4781732ED8CD015DDC2CA1588F4DC5A198FA31F8BB04161E46ED00869C0C0642632AA5AFFEE1407889E3A9B14F700FAE


Unknowns



Root reactions to hypoxia

https://www.nottingham.ac.uk/hiddenhalf/crop/maize.aspx

https://www.nottingham.ac.uk/hiddenhalf/crop/maize.aspx


Root reactions to hypoxia

jkdkd



P = 0.000005



METHANE
DOESN’T KILL TREES



Thank You



Extra slides follow
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http://csb2.ym.edu.tw/cgi-

bin/est/show_pathway.cgi?id=00680&org=gl

http://csb2.ym.edu.tw/cgi-bin/est/show_pathway.cgi?id=00680&org=gl
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